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Improvements in and relating to Screw Pumps or Compressors. 
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We, Thb Brttish Thomson-Hottstoit 
CoMPAKY, LniiTED, a British Company 
having its registered office at Crown 
House, Aldwych, London, W.C. 2 
(Assignees of Aixgbmeinb Ei«ektbicitats- 
Gbseixschaft, of -Friedrich Karl-TJfer 
2 — Berlin, N.W., Germany, a GermaD 
Company) do hereby declare the nature of 
this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement : — » 

It is known that a right-handed and a 
left-handed screw, on parallel axes, which 
are in engagement one with the other and 
are surrounded a casing tightly enclos- 
ing their outer circumferenqe, can be em- 
ployed as a force pump and both sorew- 
shafts may be coupled by tooihed gear- 
whe^ to reUeve the screw-threads from 
the transmission of the drive moment. It 
is further known to fit two pairs of such 
screws to two shaits in counter relation 
so as to relieve the shaft bearings from 
25 the axial pressure of the screws. Such 
pairs of screws pan Obe worked as compres- 
sors or expanders of elastic fluids if their 
screw-threads are narrowed or widened in 
the course of the current. 

The invention relates to improvements 
in such screws for the compressing or 
expanding of elastic fluids, for the pur- 
pose of reducing the gap-losses in the 
engagement areas of the screw-threads, for 
a favourable adaptation of the course of 
the thread cross-section to alterations of 
volume in the fltiid, the coupling of more 
than two screws to one shaft and the 
formation of the screw-thread profile with 
a view to iis easy reproduction. 

As is known, screws of equal pitch and 
equal rectangular thread cross-section 
cannot be brought into engagement with 
each other ^ their, axes are parallel, 
45 because their threads partially overlap, 
Tf the screws are formed with triangular 
or sharp trapesse-shaped threads, engage- 
ment and a lineal closure at the contact- 
ing cross-section, i.e. in their common 
SO axial central plane, can be effected, if tooth 
and space are made exactly alike; Out^ 
side of this plane, however, increasing 
gaps oo^^^J^^J^e^soo^ of engagement 
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between the flanks of the threads as the 
profile becomes increasingly shaip, by 
which gaps spaces of diSerent pressure 
are connected and consequently gap-losses 
originate. 

Gaps of this kind are hereinafter termed 

flank-gaps " in contradistinction to the 
" profile-gaps which can occur in the 
plane of contact of the two screws. In 
this invention only gaps and gap-losses 
are consideiod which are due to the forma- 
tion of the screws, and not those between 
the circumference of the screw and the 
casing, or those due to considerations of 
friction, inaccuracies in production and 
differences in heat expansion. 

As will be hereinafter shown, it is not 
I>os8ible to simultaneously avoid- both pro- 
file and flank ^aps ; the invention how- 
ever ailords, with geometrical similarity 
of the successive threads, means for 
restricting to the smallest measure the 
remaining gaps. 

If the generatrix of a screw-thread sur- 
face is a straight line which stands per^ 
pendicalarly to the screw axis, then an 
overlapping occurs between the flanks of 
a right- and a left-hand screw brought 
into engagement, as albove, which overr 
lapping can be removed if the thread- 
spaces are made broader than the profile 
of the thready or if a somewhat involute 
like taper is imparted to the latter at the 
outside. In both cases both profile and 
flank gaps result, which are however ad- 
missible in so far as the screws serve for 
the transport of non-elastic liquids, but 
not for elastic liquids^ in connection -with 
which .even slight ^ap-pressure differences 
generate extraordinaiily high current 
speeds in the gaps. The gap losses of ^e 
elastic worMng medium can oe suppressed 
by an addition of small amounts of a non- 
elastic liquid but as. driving power has 
to be supplied for the non-elastio packing 
material also, which must be taken into 
consideration in the total balance of the 100 
machine, the gaps must still be kept as 
small as possible. 

Figs. 1 — 6 of the accompanying draw- 
ing illustrate the gap conditions possiible 
between two screws with right- and left- 105 
hand threads. If Fig. 1 is the axial 
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projectloa for .two neighbouring, screw- owing to. the conical form, far enough to 
flanks,, with straight rectangular • gener* prevent the outer circle of the counter- 
a^cxcQS- having and. as , inner xadii screw from overlapping it. In the ideal 
and rjf^ and rsa as outer, radii, tiien gaps case, this condition' cannot he practically 
5 result- before the centre of the axis fulfilled* if the trapeze inclination forms 70 
Oi — Oi which gaps Increase from the a tangent at the gap-curve of the straight - 
central tangent towards the left, while flank.. In. Pig. ^5 such an inclination is 
overlappings increase towards tiie right, . indicated in dotted lines. A trapeze form 
and between. BC and AE.lm&rContatst takes of this kiiid gives a perfect lineal closure 
10 place. The size, of the re^ective over- in the profile of contact of the longitu- 75 
lapping of the gaps and their course oyer dinal plane Oi— O3, but it results in flank- 
the distance EA is- indicated by a series gaps trunsversely to AE, .which again 
of cross sections designated; by IJ and Si have- their minimum values between- Ai5 
and- itB^ masjmxQn value^ extending- along and- CB, and- the form shown in Fig. 5 
i5. the outside edge of a thread is shown with the- maximum- axial dimension fi, gO 
by -the lateral projections of Fig-. 2. H Since they oeeur^ doubly in each flanic 
the outer •circles of- the: spiral surf aces are engagement and are longer than the. pro- 
allowed to- stand, then a rectangular fil&-gapSj they will always result in 
thread-profile- mrust be undercut in known greater values than these. 
20 manner, as is represented in Fig-. 3. The The size of- the gap cress section is how^ 35 
imdercutting-is greatest- in the foottof the ever* not alone the measure for judging 
. proMe, and increases* if the exterior dia- of-the gap losses^ but only in' connection 
meter; reinains tile- same -with decreasing with the pressure-differences between tiie 
di'ameter*of the core. Spirals produced with threads and between the ;^re8sure-grade8 
25 profiles of- this kind result (in*. the scope between .which- the- gap . lies. Ixi this gQ 
of- engagement) in -lineal closure- between respect^ profile-gaps are substantially , 
AB and GE, The edges A€ and. BE znore unlavoui^ble 'dLan flank gaps, as will 
- imnain- opezi. and -provide for the throru^h-.- be seen- fr^nt-Fig; 7.. Here two serews"* 
.passage thrbugk the profile gap- areriUitstrated with-four-threads--engagxng' 

30 runar from: the oottom of 'the thread in Ua io. each oUier, the closed- pressure-stepa of 95 
to liie- commtmieating one in Oi' in the . which;^ i.e.- those which show a difference - 
. direction of the arrows Ss — Si. as'Ckgainst- the' ingoing- and outgoing pres- 

The production of sinral passages pro- sure, are n'umbered 1 to 4. • The- step 
filed- in this way is possible for screw- indicated* at which has just closed, still 
35 ptimpB; the l^iread having' a constant pit-ch possesses*- the- entrance-pressure *- th^- last* tOO 
and" depth' and- being- produced .on ' the in- the* succeission; indicated ai. 5, m^st 
lathe. - If, however, compressor-screws already^have* the- out^going'. pressure, si ai-«o- 
aria to be produced on- iite lathe, this is it stands immediately before openinpf. As 
only-posaiblefcy' varying^ the. depth of -the . wilt be^- seen* by following^ the dotted lines 
40 thread; since- me lathe- only supplies a iiidicating the bottom of the- thread- 105 
constant pitch (See Fig. 7). In this case spacesj the pressure-steps niunbered in 
the -ideal minimum gap -varies, according brackets' connect with i3ie pressure steps: 
to Fig. 3, over the whole course of - . the correspondingly numbered^ beyond the 
thread .both in the length and breadth centi;al plane: From this it follows- that 
45 and*is consequently not produceable on the of the- two sequencies- of five steps, each. 110 
lathe*. It is possible to make compressor having-one-pressure grade difference, those 
screws -having a cylindrical external dia- inscribed to the left- of the figure have 
- meter and- auo cylmdrical* diameter at the leakage passages- produced by the flank- - 

bottom of' the thread if tiieir pitch varies^ ^aps>: those inseribed- at the- right hand 
50 as. fi£towzr in Fig; 4. Such screws would side, by the profile gaps. Thus - the. 115 
be suitable as regards thie depth of thread smaller profile- gap. cross-section is here 
f oar tihe application' of the form of tooth, equalised- by greater pressure-differences. 
Figr*'3^ but not^ as regards the pitch. This (more or less^ pressure)- and it is just as 
' ^ nec^rtates an- undercutting in acci:nrdance important to-make the profile as the flank. 
^ witt-the greatest pitch, and would have gaps^smaU; f20 
to be retained for the v^ole stsrew:; By Thus we find: — (1), that perfect flanft- * 
this, the-gap-values for the smallest pitch closure,- which* should extend in the.Ibie-of 
would^ become inadmissibly great and the the cenferal plane- AE of.' Pig. 1, is not 
closiiigMip at the flanks would be lost. attainatble on account of the overlapping.; 

60 This overlapping of the screw -Hanks can (2), perf ect _profile closure is . inadmissible ^125 
be avoided as.alrSicdy mentioned ft>y the because it- results in too great flank-gaps; . 
employment of' a^trapeze^haped thread, if (3), curved f omiB of the thread fiajlk. pro- 
the acute angfe of the trapesse is^ site- file are not feasible with geometric simi- 
cienl^y great so- -that -the inner edge .of -a larity with the -tools available, i£ihe croKo- 
65 thread-gap drops towards the outeide, section of the thread varies- permanently 130 
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along its patli. Tte object of the invoa- 
tion is t&e production of compressor 
screws, the profile-flank lines of vhidh are 
only straight geometricaliy-aimUar pro- 
5 duceable forms, and the dimensioning of 
these in order to attain simultaneotisly 
small profile and flank gups. .This is 
attained according to the invention, hy 
the employment of .a trapeze shape form- 

10 ing the thread-space, in connection with 
which the generatrix ol the liuread-flanks 
only deviates from a. ' rectangular 
generatrix to the extent of a very acnije 
angle^. in the order of magnitude of about 

15 3°. In this connection, in as far as an 
overlapping remainder still remains at the 
bottom of every flank, this can be removed 
in a second operation, in that the spaces 
between the teeth are widened in the outer 

20 part by a second trapeze form having a 
somewhat greater flank angle, as shown 
in Fig. 6. In "Figure 6a, the form of the 
space is shown in diatail and, /for the sake 
of clearness, the size of the flank angle is 

25 somewhat exaggerated. With the space 
«tnd tluread-pronle illustrated in Fig. 6, 
the maximum value of the flank-gap is 
reduced from fi to /« as will J>e seen from 
Fig. 5. According to the selection of the 

30 angles, the point of intersection of the 
two flank angles ma^ be displaced (between 
the cmtre and outside edge of the profile, 
so that small triangular profile gaps form 
at the foot and head, and the flank-gap 

35 is simultaneously reduced to as small a 
measure as possible. TEe profile gap 
according to Fig. 6 experiences at both 
sides a further Sirottling in that, in the 
course of the line D F (Fig. 1) flank- 

40 closure occurs, in which connection flank- 
gaps result between DB and CF which 
open the way to CB, but are smaller thai* 
the profile-gaps. 

Fig. 8 shows the sectiou through a pear 

45 of screws according to the invention^ in 
which the econonacal form for a given 
number of steps is. attained, having regard 
to the constructional length and gap 
losses, when the depth of space h is equal 

50 to the corresponding half-pitch, so that 
the mean space-breadth h at each point 
of the thread is approximately equal to 
ft. The geometrical similarity thus pror 
nounced of .all the threads is not only a 

55 condition for bjhn^jl, but also for all 
other values, through the possibility of 
production which only admits of the 
execution of straight cones for core and 
external circumference of the screws with 

60 an an^rle of enlargement the mean value 
of which coincides with the enveloping 
line of the mean screw-cylinder. In order 
better to adapt the enlarging or taperinir 
ratio of the screws, which de{ermines the 

65 magnitude of to the conrsB of the 



specifis voltune and equal capacity dis- 
tribution" over the axial spiral-path, the 
screws are composed of two or more parts, 
having different angles of enlargement, 
as for instance Tx, T„ T, in Fig. 9. Each, 
of these parts is then machined indepen- 
dently on a screw-cutting maclune. 
Advantageously then the geometrical pro- 
gression of the 6-values of Ti is continued 
for T. and T, and only the depth of h is •^5 
adjusted for another d, because in this 
case the end-section surface of the out- 
going and in-going threadis fit accurateiv 
togemer. Screws of the above described 
kind can be employed either pair-wise or, gQ 
for greater capacities, two or more can be 
distributed around a central screw and 
can be coupled, thereto by geai wheels. 

The production of iihe screws can take 
place in this way, that patterns are made gg 
in- the form of the screw with allowance 
for machining, so that castings made 
therefrom only need a slight turning down 
to finish them. The finishing can take 
place in this way, that a right- and left- 
hand screw is made as a cutting tool by 
• the aid of which the previously Tjast screws 
can be finished in that the piece of work 
and ^e tool are driven at th& same 
angular velocity and are brought into 95 
engagement by slowly reducing the dis- 
tance between their parallel axes. 

In order to reduce an undesired heat 
flux witi^ the screws in the axial direc- 
tion, the screws can be made oi material 100 
having substantially inferior heat-conduc- 
tivity to that of metals, for instance 8ul>- 
stances containing the products of pol>- 
merised synthetic resins. In such case 
the formation of the screws can take place 105 
not only (by cutting, but by pressing. 

In order to improve tke packing of the 
screws against the casing, they can be 
provided at their outer circumference with 
outwardly spring-yielding packing rin|^s, iiO 
after the maimer of piston ringrs, whioh 
var^ in cross-section and in their thread 
ratios according to the screw threads and 
are subdivided for each thread-winding 
into single members wluch may embrace il5 
an angle of SfiOO. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 120 
claim is:— 

1. A screw-compressor comprising 
right- and left-handed screws coupled in 
engagement with each other and closely 
enclosed in a Tjasing, characterised in that 125 
the space between the teeth is formed by 

a basic-trapeze of very acute angle and a 
trapeze of a somewhat greater angle over- 
lapping the same. 

2. A compressor screw according to 130 
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Claim I, characieriBed in that the depth 
of the screw thread or the pitch or both^ 
vary ai^cordinff to a geometrical progres- 
sion of the form a, ag, ac^ ^ . , ^CT" 
5. • 3. A compressor screw according to 
Claim 1^ characterised in that the depth 
of the screw-thread is eqaal at every point 
to half the thread-pit<^ belonging to it. 

4. A screw<-compresfior accoroinfl: to 
10 Claim 1, characterised in that with a 

central screw two or more screws of 
reverse'd thread and of the same or half 
the diameter are in engagement and are 
conpled by gearing, the outer screws, if 
15 of half thei diameter, having double the 
speed of. the central one. 

5, A compressor screw according to any 
preceding Claim, characterised in iiiat it 
is cast in the rougK and only finished in 

20 a shaping machine. 

6- A compressor screw according to any 



preceding Claim, characterised in that it 
consists of a material having poor heat 
conductivity. 

7. A compressor screw according to any 05 
of the Claims 1 to 4, characterised in that 

its exact form is produced by a pressing 
operation. 

8. A compressor screw according to any 

of the Claims 1 to 4, characterised by a on 
groove on the outer circumference extend- 
ing in the form of a logarithmic spiral 
and a spiral ring within the same of like 
form, having an outward spring- after 
the manner of piston rings, and wnich is 35 
sub-divided into single members embrac- 
ing 360^. 

Dated this 3rd day of January. 1934. 
A. S. CACHEMAILLE, 
Crown House, Aldwych, London, W.C. 2, 
Agent for tJbie Applicants. 



Redhin: Printed for His Majesty's Stationery Office, by I*ova & Malcomson, Ltd.^1934. 
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